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ABSTRACT  
 
Intelligence is a powerful correlate of human behaviours and characteristics, and 
has an important impact on many life outcomes including educational and career success, 
mental health, and longevity. Given the widespread influence, it is imperative that 
intelligence and intelligence tests are interpreted accurately. The purpose of this study is 
to examine the influence of demographic differences on the intelligence test scores of 
Canadian children using the WISC-V. Drawing from the WISC VCDN standardization 
data, the results suggest that ethnicity and socioeconomic status are significant predictors 
of IQ scores, and that differences in these variables significantly affect test performance. 
Further, there is some evidence that socioeconomic status acts as a mediator in the 
relationship between ethnicity and IQ. Given the use of the WISC-V across Canada, the 
results are not only important for interpretation of the test scores, but also provide 
valuable insight for Canadian psychological and education communities.   
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CHAPTER 1: INTRODUCTION 
1. Introduction  
Intelligence is the ability to acquire and use knowledge and skills, and is the 
cognitive foundation utilized and built upon everyday to live, grow, learn, and function. 
Intelligence is also one of the most fundamental individual differences that exists, and a 
powerful correlate of a wide variety of human behaviours and characteristics 
(Gottfredson, 2002; Neisser et al., 1996). Research across an array of disciplines has 
demonstrated the important implications of intelligence for a variety of life outcomes 
such as educational achievements, career success, psychological and physical health, and 
socioeconomic status. Given this widespread influence of intelligence on childhood 
success, as well as later life outcomes in adulthood, it is imperative that intelligence and 
intelligence scores are interpreted appropriately.  
A comprehensive and accurate understanding of intelligence and the ‘data’ that 
are derived from intelligence tests is therefore critical for guiding and ensuring healthy 
childhood cognitive development and for promoting overall life success. An important 
aspect in successfully understanding intelligence is to consider the context in which it 
develops and occurs and thus, environmental and demographic influences need to be 
incorporated into our interpretation of test scores. However, most of the research 
examining these factors has been done exclusively with the American population, 
therefore there is a large gap when it comes to understanding the impact of these 
variables in the Canada. Given both the subtle and more major social, cultural, and 
economic differences between these countries it is important that we do not conflate 
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populations, examining this specifically within the Canadian sample. The current study 
will extend the examination of demographic differences (specifically, socioeconomic 
status and ethnicity) on intelligence completed with U.S. samples, providing valuable 
insight on these patterns for the Canadian population. Further, it is important to consider 
how environmental differences impact expression of intelligence, specifically, the role 
that the parent plays. Therefore, this study will broaden the knowledge for Canadian 
researchers and clinicians, allowing for more informed consideration of these factors in 
practice. These findings have important implications for the broader concepts of equal 
access to education and the Canadian education system.  
Before examining the literature in depth, an important clarification is necessary 
regarding the terms intelligence and cognitive ability. These terms are directly related and 
intertwined, often used interchangeably in the literature; however, they are not 
conceptually identical. Intelligence refers to the idea of capacity for knowledge and 
learning, whereas cognition is conceptualized as the process or method by which learning 
and integration of knowledge takes place. Intelligence therefore encompasses cognition 
(Neisser, 1979). These terms however are often used synonymously by researchers and as 
such, the literature presented will be described using both terms. Further, while both 
terms are used in the current study, this research examines the influence of factors on 
intelligence test scores, and both terms should be taken to refer to that specific outcome.  
1.1. Intelligence and the Human Experience 
The importance of intelligence cannot be understated. The influence of 
intelligence spans a multitude of life outcomes including educational achievements and 
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career success, psychological and physical health, and socioeconomic status. Further, 
childhood intelligence has direct implications for the immediate success and well-being 
of the child during development, as well as long-term implications for adulthood. 
Therefore, understanding intelligence and intelligence scores in childhood is critical.  
1.1.1 Career Success and Academic Achievement  
Evidence consistently shows that higher intelligence is linked to increased 
educational accomplishments and subsequent career success (Deary, Whiteman, Starr, 
Whalley, & Fox, 2004; Gottfredson & Saklofske, 2009; Kuncel et al., 2010). This 
suggests that individuals who achieve higher levels of education through more efficient 
learning and/or better performance in school will ultimately attain better employment. 
Indeed, longitudinal research confirms cognitive ability as the single strongest correlate 
of academic and workplace success (Roberts, Kuncel, Shiner, Caspi, & Goldberg, 2007).  
The importance of cognitive ability in academic success is also well documented 
(see Gottfredson, 2002). It is generally agreed that a moderate to strong correlation 
between cognitive ability and educational achievement exists in children and adolescents. 
Findings suggest that this correlation ranges between .40 and .70 (Jencks, 1979, p. 102; 
Jensen, 1969; Neisser et al., 1996; Sternberg, Grigorenko, & Bundy, 2001). This evidence 
spans a variety of culturally and developmentally diverse study samples, showing general 
intelligence to be both integral to educational success and a reliable predictor of academic 
achievement. Laidra, Pullmann, & Allik, (2007) examined 3,600 Estonian students across 
grades 2-12 with a measure of general intelligence (Raven’s Standard Progressive 
Matrices; Raven, 1981) and a personality measure (NEO-FFI; Costa & McCrea, 1992). 
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Across all grades, intelligence was the strongest predictor of GPA. Moreover, a 
prospective longitudinal study conducted by Deary, Strand, Smith, & Fernandes (2007) 
studied 70,000 English children over a five-year period, examining the association 
between intelligence (Cognitive Abilities Test; Thorndike, Hagen & France, 1986) at age 
11 and later achievement in national exams at age 16. The correlations between the 
CAT's g factor and all subject scores were positive, ranging from .43 to .72, with medium 
to large effect sizes. The overall correlation between the latent traits of ability and 
educational performance was found to be .81.  
The strength of the intelligence and academic achievement relationship is well 
documented across elementary and secondary school samples; however, the literature 
suggests that it is weaker in the post-secondary students (O’Conner & Paunonen, 2007; 
Chamorro-Premuzic & Furnham, 2005). One potential explanation for this is that the 
criterion used to denote academic achievement shifts over time, moving away from 
specific cognitive abilities towards personality and motivation variables (Ackerman, 
Bowen, Beier, & Kanfer, R., 2001). Moreover, it seems reasonable to posit that at higher 
education levels the effects of intelligence have predominately been accounted for by the 
selection/admissions standards. Therefore, there is less variability in this sample in terms 
of intelligence, and individual differences in personality and motivation primarily drive 
the academic achievement outcomes. Thus, it is not cognitive ability that is deteriorating, 
nor the relationship between it and achievement, but rather, intelligence is less used as a 
marker of achievement in later years. However, the child and adolescent sample is the 
focus of the current research, where this relationship is consistently observed to be strong.  
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1.1.2 Psychological Health and Well-Being   
There is also considerable evidence documenting the association between 
intelligence in youth and the risk of mental health concerns in adolescence and adulthood. 
Lower IQ in childhood has been linked to the increased risk of depression, post-traumatic 
stress, and schizophrenia in later life (Zammit et al, 2004; Gale et al., 2008). When these 
studies are adjusted for measures of socioeconomic status (SES), the effect sizes in most 
cases were reduced, however majority continue to show this relationship. Research also 
suggests that higher cognitive ability in childhood may serve as a protective variable 
against problematic internalizing symptoms (e.g., depressive disorders, anxiety disorders) 
that can arise in adolescence. However, results vary by the child’s gender. A child with 
high cognitive ability may also be able to attenuate the negative effects of family 
dysfunction and chronic illness on later mental health issues better than a child with low 
cognitive ability (Weeks et al., 2014). Beyond adolescence, there are also longterm 
psychological implications (Wraw, Deary, Der, & Gale, 2016; Wrulich et al., 2014). In 
one example, Wraw et al., (2016) focused on the link between intelligence at age 15-23 
years and mental illness (depression, anxiety, sleep difficulties, etc.) at age 50. They 
found higher intelligence was significantly associated with reduced risk of most self-
reported mental health outcomes, apart from depression.  
Importantly, adjusting for adult SES tends to account for a significant proportion 
of the observed association between IQ and the mental health outcomes. Overall, 
intelligence is influential as both a disarming and a protective factor for many negative 
later-life psychological outcomes. However, it is important to also clearly consider the 
influences of SES as this tends to be a strong mediator in that relationship. The evidence 
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suggests that SES is an important variable to consider when examining the relationships 
between intelligence and other factors, particularly academic achievement and 
psychological well-being. However, while important, the influence does not seem to be as 
strong in physical health outcomes, as discussed below.  
1.1.3 Physical Health and Longevity  
Intelligence is also a significant factor in physical health and is linked with many 
health behaviors and outcomes, both positive and negative. Higher intelligence is related 
to physical fitness, a preference for low-sugar/fat diets, and longevity, while lower 
intelligence is linked to alcoholism, infant mortality, smoking, and obesity (Gottfredson 
& Deary, 2004). One data set integral to examining this relationship was the Scottish 
Mental Surveys (SMS) of 1932 and 1947 which provided the baseline data for follow-up 
studies examining relationships between childhood IQ and later physical health. In one 
such follow-up study, Whalley and Deary (2001) identified children who participated in 
the SMS-1932 (N=2,792) and traced 2,230 (79.9%) of those children who participated in 
the initial assessment. Examination showed that IQ at age 11 had a significant association 
with survival until about age 76. On average, individuals at a 1-standard-deviation (15-
point) disadvantage in IQ (relative to other participants) were only 79% as likely to live 
to age 76. The effect of IQ was stronger for women, however authors believed the 
difference was likely influenced by increased fatality for males, particularly high IQ 
males, during World War II. Use of this data set also showed a 1-standard-deviation drop 
in IQ was significantly associated with a 27% increase in cancer deaths among men and 
40% increase among women (Deary, Whalley, & Starr, 2003).  
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Once, again, SES may play a role in this relationship, as it was especially 
pronounced for stomach and lung cancers, which are associated with low SES in 
childhood. These longitudinal datasets demonstrate that intelligence in childhood 
contributes significantly to differences in later morbidity and mortality, and that these 
relations remained even once the influence of SES was controlled for. One explanation of 
this relationship posited by Gottfredson & Deary (2004) is that intelligence enhances the 
individuals' self-care behaviours associated with their health, because it signifies learning, 
reasoning, and problem-solving skills that are useful in preventing chronic disease and 
accidental injury, as well as following treatment regimens. 
1.1.4 Societal Implications    
Beyond the individual, one’s intelligence has significant implications for the 
community they belong to. Regions where the population has a higher average IQ 
demonstrate more overall technological and economic progress (Burhan, Mohamad, 
Kurniawan, & Sidek, 2014: Lynn, 2012), as well as increased levels of innovation and 
scientific discovery (Rindermann, 2012; Squalli & Wilson, 2014). Specifically, a large-
scale study by Rindermann and Thompson (2011) compared the influence of the mean, 
upper and lower level IQ groups of 90 countries on the gross domestic product of the 
country. They found that cognitive ability is highly relevant for national wealth, 
particularly in areas of science, technology, engineering, and math. Thus, implications of 
a person’s intelligence can be grouped with those in their society, influencing growth far 
beyond the individual person, having widespread effects.    
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1.1.5 Summary     
Overall, the evidence clearly shows that intelligence plays an integral role in 
childhood and adolescent academic success, directly influencing the performance and 
abilities that the child exhibits. Intelligence also appears to provide a protective barrier 
against a variety of childhood and adolescent psychological distresses. Beyond childhood 
outcomes, intelligence at a young age is linked with a variety of lifelong psychological, 
physical, and social outcomes. Given this significant influence it is imperative that 
intelligence assessments are interpreted accurately. This ensures that researchers and 
clinicians are properly identifying cognitive difficulties at an early age so that they might 
provide appropriate interventions and support as early as possible. 
 
1.2 Genetic and Environmental Influences on Intelligence Expression  
Given the centrality of intelligence to various aspects of health and wellbeing, it is 
important that the factors that influence its development and expression are understood. 
Genetics are unquestionably a predominant factor in the causal foundation and expression 
of an individual’s intelligence. Jensen (1969) thoroughly explored this connection by 
systemically researching Charles Spearman’s (1927) seminal concept of the “general 
factor of intelligence”, also referred to as “g”. Jensen’s work purported that g loads 
highly on heritability coefficients, meaning the amount of variation we see in intelligence 
within the population can be attributed to genetic variation. He also noted race 
differences in IQ scores, and in his later work (1998) explored the biological correlates of 
g and its heritability and predictive power. Inspired by Jensen’s work, researchers 
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continued to explore group differences in IQ scores, including race (see Rushton, 1996; 
Vernon, 1969) documenting consistent group differences in performance but offering 
many possible differing explanations and correlates.  
Large-scale twin studies and familial studies of intelligence are particularly 
helpful in understanding the respective influence of genetic and environmental influence 
on intelligence. A systematic review by Bouchard & McGue (1981) summarized the 
findings of 111 studies from around the world that examined familial resemblances in 
measured intelligence. Overall, findings suggested that the pattern of average IQ 
correlations increases with the degree of genetic similarity. This is consistent with the 
theory of polygenic inheritance, which states that the higher the proportion of genes two 
family members have in common, the higher the similarity between their IQ. There was 
however heterogeneity of the correlations evident within the familial groupings, and this 
was not moderated (as hypothesized) by sex of familial pairing or by type of intelligence 
test used. Therefore, while correlation results are consistent with the polygenic theory, 
this does not discount the importance of environmental factors. For example, the data 
showed that the monozygotic twins that were reared apart were far from perfectly 
correlated, that dizygotic twins were shown to be more similar than other biological 
siblings, and that adoptive parents' IQ's demonstrate a consistent relation with the IQ's of 
their adopted offspring. Therefore, this data clearly suggests the operation of 
environmental effects alongside a strong genetic influence. 
While tremendously valuable, examining the specific genetic and biological 
components of intelligence is not the intended focus on the current study, and has already 
been explored and discussed at length (for example, see Plomin & Petrill, 1997; Wickett, 
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Vernon, & Lee, 2000; Vernon, 1993). The theme of this study is those ‘exogenous’ 
factors that appear to be critical determinants underlying the development and individual 
differences in intelligence. Thus, there is an important need to outline the environmental 
contexts that are shown to influence cognitive ability. Despite its heritability, intelligence 
is not rigidly unalterable, and environmental experiences are a vital factor in the overall 
picture (Gottfredson, 1994; Jensen, 1969). A child’s environment can have both enriching 
and inhibiting effects on cognitive development and expression of intelligence. Thus, by 
better understanding how environment and demographic differences influence IQ, we 
may be able to develop more effective approaches to counteract these negative 
environmental factors.  
In 1994, Gottfredson published a public notice, endorsed by a group of highly 
respected psychologists, in the Wall Street Journal to present reasoned and informed 
public information regarding the nature, origins, and practical consequences of individual 
and group differences in intelligence. This overview articulates environmental and 
societal influences on IQ and discusses the stability of within group differences. One 
finding is that members of the same family can and will differ in intelligence for both 
genetic and environmental reasons. Biological brothers and sisters share exactly half their 
genes with each parent and, on average, only half with each other, which accounts for 
some of their differences in IQ, but differences can also be explained by environmental 
experiences, even within the same family (Hetherington, Reiss, & Plomin, 1994). Further, 
it notes that individuals are not born with fixed IQs, though IQ does show good stability 
over time, often stabilizing in childhood without dramatic changes afterwards, barring for 
example, dementia or injury and disease effecting the brain (Clarke & Clarke, 1984; 
11 
 
 
 
Jones & Bayley, 1941; Moffitt, Capsi, Harkness, & Silva, 1003; Stemberg & Grigorenko, 
1996). Therefore, the early childhood experience is particularly important for determining 
several later life outcomes that are related to intelligence. Further, genetic differences in 
intelligence are not necessarily permanent, just as environmental influences have the 
potential to become permanent (e.g., from exposure to poison or severe neglect). It is 
promising that even though both genetic and environmental influences can be irreversibly 
damaging, they may also be preventable. These findings are consistent with the 
bioecological model proposed by Bronfenbrenner, & Ceci (1994), which states that a trait 
can be both highly changeable as well as highly heritable. An example of this is the 
inherited disorder Phenylketonuria (PKU), which causes the amino acid phenylalanine to 
build up in the body. It is caused by a defect in the gene that helps create the enzyme 
needed to break down phenylalanine; lacking this enzyme results in a dangerous buildup 
when a person with PKU eats foods that are high in protein, ultimately leading to serious 
health problems. While an inherited genetic disorder, if screened for and identified early, 
the diet can be modified accordingly to prevent the health problems and build up that 
would have resulted from the disorder. Therefore this is an example of a situation where 
heritability is high, but the environment can still exert a powerful influence. 
In a further large-scale examination conducted by Neisser et al. (1996), 
intelligence was meticulously assessed with respect to the correlates of intelligence and 
the environmental influences. Environment was shown to have significant influences on 
intelligence that can occur at both the population and individual level. For example, 
cultural environment shapes how people live and what they value. This affects how 
individuals approach and value education, how learning is encouraged, and how verbal 
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skills are used by children in the classroom and at home. Further, children with higher 
test scores tend to have better education. If a child begins school performing well, they 
are likely to get better grades, more encouragement from teachers, and have increased 
learning opportunities. This feedback then perpetuates further cognitive growth of the 
child and increases the likelihood they will pursue further education. Another strong 
environmental factor is children’s SES and household income level. SES is 
operationalized in different ways depending on the researchers, but it is broadly defined 
as the combined total of an individual's or family's economic and social position in 
relation to others, based on three primary indicators: income, education, and occupation. 
From a functional perspective, having financial stability increases the likelihood that the 
child will be exposed to new opportunities and experiences that support cognitive growth. 
Demonstrated in a study by Schmitt, Sacco, Ramey, Ramey, & Chan (1999), changes in 
parental employment status can have a strong and significant affect on children’s 
academic performance.  Further, children of more privileged families are more likely to 
attain higher social status compared to those whose parents are poorer and less educated.  
These environmental influences on intelligence performance are not particularly 
surprising when thoughtfully considered. They are an important consideration, because 
even if a child is intellectually gifted, it has been well established (e.g., McVicker Hunt, 
1961) that without early environmental opportunity, including nurturing parents and 
caregivers, access to quality education, encouragement for engaging in intellectual and 
creative activities, etc., children’s cognitive growth will be restricted. Further, the role of 
the parent in the child’s cognitive development is paramount, and can have both positive 
and harmful influences to development. Karbach et al. (2013) examined the incremental 
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validity of parental involvement over cognitive abilities in the prediction of academic 
performance in math and reading and reported that parental involvement was significant 
in influencing their children's achievement even after intelligence had been accounted for.  
It is clear from the literature that cultural differences, home and community 
environments, as well as parental support and nurturing play significant roles in the 
development and expression of intelligence. It is therefore imperative that these external 
factors are better understood in terms of their influence on the interpretation of 
intelligence scores. Further, the evidence suggests that while IQ is not entirely fixed, the 
stabilization of intelligence expression occurs in childhood. This articulates the need to 
better understand these influences in childhood, as is the focus of this current study, 
where there is an important window of opportunity for development and support.  
 
1.3 Examination of Demographic Influences on Test Performance in the U.S.   
One way that environmental influences on intelligence can be studied is to 
examine the role of demographic variables with regards to intelligence test performance, 
using a countrywide study of children’s intelligence. The Wechsler group of intelligence 
assessments are good candidates for this kind of study as they are multi-factorial 
measures of ability and have been standardized and normed on large-scale nationally 
representative samples of children and adults. They are some of the most commonly used 
intelligence tests in North America, and have been adapted for use in many languages 
across various countries. Therefore, the normative samples created for these assessments 
are ideal for examining influences of individual differences on intelligence.  
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Examining the intricate dynamics of group differences has been explored at length 
in many Wechsler assessments by the U.S. research teams in collaboration with experts in 
the field. This began with an evaluation of the Wechsler Intelligence Scale for Children – 
Fourth Edition (WISC-IV; Wechsler, 2004). In a post-standardization analysis of the 
data, Weiss, Saklofske, Prifitera, & Holdnack (2006) examined IQ score differences in 
relation to race, socioeconomic status, and parental factors (e.g., high school completion, 
single parent home). They found that while there were not significant biases in the test 
items or structure, there were real environmental differences observed in the data. 
Specifically, they observed evidence of mean score differences in IQ based on race and 
socioeconomic status. These findings prompted an examination of the racial disparities 
that exist in education, income, poverty status, as well as physical and mental health. This 
examination has since been applied to subsequent Wechsler assessments, including the 
Wechsler Adult Intelligence Scale – Fourth Edition (WAIS-IV; Wechsler, 2008) and the 
Wechsler Intelligence Scale for Children – Fifth Edition (WISC-V; Wechsler 2014). This 
multilevel approach examining the role of cultural, social, and environmental factors is 
very useful for understanding the impact of the societal context on test performance. 
1.3.1 The WISC-V U.S. Post-Standardization Analysis   
As previously mentioned, the WISC-IV findings served as an inspiration for 
further examination. Of particular importance was the post-standardization analysis of the 
WISC-V standardization scores conducted by Weiss et al. (2015). This study evaluated 
the influence of demographic factors on IQ performance differences among U.S. children 
and appears in a chapter of WISC-V assessment and interpretation: Scientist-practitioner 
perspectives (Weiss, Saklofske, Holdnack, & Prifitera, 2015). In alignment with the 
15 
 
 
 
WISC-IV study, authors also review relevant issues surrounding racial disparities, and 
discuss cognitive development in relation to home, environment, and culture.  
The study was conducted using analysis of variance techniques and regression 
modelling to examine the influence of key demographic factors (race/ethnicity, parent 
education, and income) on differential IQ performance. First, authors examined the mean 
FSIQ of children by level of parent education in six categories: 8 years or less, 9–12 
years, no diploma, High school diploma/GED, Some college or technical 
school/associate’s degree, Undergraduate degree or more, Graduate degree (at least one 
parent with a graduate degree). Results showed an increase in FSIQ at every educational 
category. Further, while the mean FSIQ was similar for both categories with less than 
high school (M=87.8 and M=88.6), each additional level increase in parent education 
resulted in a significant jump in mean FSIQ score. These differences are meaningful; 
there is a 22.9-point difference in FSIQ between the lowest (M=87.8) and highest 
(M=110.7) education levels, and the difference between the children of a college 
graduate (M=108.04) versus a high school diploma/GED (M=93.8) is 14.2 points. 
Next, race/ethnic differences were examined. The results showed that mean 
composite scores differed significantly by racial/ethnic group, with the largest mean 
difference observed between the Asian and African American (AA) groups being more 
than a full standard deviation apart (M=16.7). Additional significant FSIQ differences 
were observed; the White/AA difference was 11.6 points, and the White/Hispanic 
difference was 9.1 points.  
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The study then examined the role of SES as a mediator in the race/FSIQ 
relationship, comparing results between two race groups at a time. The first analysis was 
conducted with AA/White comparison. In model 1, FSIQ was regressed on race. Race 
accounted for 8.9% of the variance in FSIQ score. In model 2, parent education was 
introduced as a mediator to examine the reduction in variance accounted for by racial 
group after controlling for parent education. Parent education alone accounted for 17.6% 
of the variance in FSIQ between the AA and White samples, substantially larger than the 
variance accounted for by race alone (8.9%). Further, controlling for parent education 
level reduces the amount of variance in FSIQ attributed to race alone by 61.8% (from 
8.9% to 3.4%). Parent education is only one indicator of SES, therefore in model 3 
household income was introduced as an additional mediator together with parent 
education. Income explained an additional 3.2% of the variance in FSIQ between groups 
after controlling for parent education. Taken together, these two indicators of SES 
explain 20.8% of the variance in FSIQ scores. Therefore, controlling for both parent 
education and income reduces the variance attributed to race alone by 78.8%, leaving 
only 1.9% of the variance accounted for by race alone. This analysis was then repeated 
for Hispanic and White samples, and similar results were observed. Model 1 showed that 
race accounted for 3% of the variance in scores between groups. Model 2 showed that 
parent education alone accounts for 17.1% of the variance, and controlling for parent 
education reduces the variance in FSIQ accounted for by ethnic group by 96.7%. In 
model 3, parent income contributed an additional 1.7% of variance in FSIQ scores, 
reducing the variance explained by ethnicity by 98.6%.  
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These findings are useful when trying to understand the contextual influences on 
intelligence performance, and served as the inspiration for the present study. While 
extensive research has focused on these factors on IQ performance as it pertains to the 
American population, there has been little evaluation in the Canadian context. The results 
demonstrated by the examination of the U.S. WISC-V standardization data provided the 
rationale and foundation for the current study hypotheses. Exploring these relationships 
within the Canadian context is therefore the intended focus of this research study. 
 
1.4 The use of the WISC-VCDN  
1.4.1 The Wechsler Legacy  
The choice to use the Canadian Wechsler Intelligence Scale for Children – Fifth 
Edition (WISC-VCDN; Wechsler 2014b) as the measure of intelligence for this study is a 
multifaceted one. First off, historically the Wechsler family of assessments has a long 
legacy of use in both research and in practice (Flanagan & Kaufman, 2009; Nelson, 
Canivez & Watkins, 2013), with well established structural validity across assessments in 
various samples (Georgas, Weiss, Van de Vijver, & Saklofske, 2003; Nelson et al., 2013; 
Tulsky, Saklofske, & Zhu, 2003; Watkins & Beaujean, 2014). The clinical applications of 
the Wechsler assessments have been explored at length in various books written on the 
appropriate use for assessment and interpretation, and their validity in clinical practice 
has been consistency demonstrated (Prifitera, Saklofske, & Weiss, 2008; Tulsky, 2003; 
Weiss, Saklofske, Coalson, & Raiford, 2010; Weiss, Saklofske, Holdnack & Prifitera, 
2015).  
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Further, for over 70 years the Wechsler assessments have gone through immense 
item content and statistical scrutiny, undergoing extensive revision and norms 
standardization every 8-10 years. This ensures that the retained subtests include relevant 
visual stimuli, outdated items are removed, and that new or revised subtests reflect the 
updated literature on cognitive testing. It also provides users with up-to-date normative 
information for their country population. For this most recent version of the Wechsler 
children’s scale, the reliability and validity of the assessment was critically examined and 
is described in detail in the Canadian Technical Manual (Wechsler, 2014b).  
1.4.2 Distinct Canadian Norms  
The WISC-VCDN also has the advantage of having distinctly Canadian norms. The 
development of Canadian normative data for American-based intelligence tests began in 
response to criticisms from Canadian practitioners that felt the American normative 
information was not adequately representative of the Canadian population’s performance 
(Beal, 1988; Holmes, 1981). Normative discrepancies between the two countries were 
explored, and results showed that Canadian samples had higher mean scores and smaller 
variability. This prompted the development of distinctly Canadian norms for all Wechsler 
assessments, starting with the Wechsler Intelligence Scale for Children third edition 
(WISC-III; Wechsler, 1996). Consistent with prior findings, the WISC-III showed higher 
performance levels together with smaller distributions among Canadian children, and 
differences were greatest in the high and low ranges (i.e., the tails) of the score 
distribution (Wechsler, 1996). Based on these findings, performance differences in the 
Wechsler Adult Intelligence Scale third edition (WAIS–III; Wechsler, 1997) were also 
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investigated. Again, results showed Canadians had higher raw scores but smaller 
variability than American adults (Wechsler, 2001). 
 An important consideration for interpreting these analyses is that it was also 
demonstrated that the test items and structure worked both consistently and equally well 
in both countries, confirming that the same cognitive constructs were being assessed 
across country samples. Given the observed structural validity but consistent score 
differences, the need for independent Canadian norms was clear (Saklofske, Patterson, 
Gorsuch, & Tulsky, 2001).  
1.4.3 Representing the Current Canadian Population   
The WISC-V is the most recent publication in the WISC family of intelligence 
assessments, published in late 2014 (Wechsler, 2014b). The temporal relevance of this 
publication is significant in that it ensures that the demographic context is both applicable 
and appropriately stratified to the current Canadian population. This is unique, as 
Canadian norms are not always an available option for assessments. The WISC-VCDN 
norms were also developed using a national-scale multiphase standardization procedure. 
It was developed over many years, and involved the assessment of approximately 1000 
children across the country to collect the Canadian norms. Developers collected 
assessment data from children using the demographic data from the 2011 National 
Household Survey (NHS; Statistics Canada, 2013) to appropriately stratify the 
population. This process ensures that no one province or location is inappropriately 
biasing the normative data, and that the country as a whole is represented in the norms.  
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Finally, it is the same assessment that was used in the U.S. examination of 
demographic differences by Weiss et al., making this the ideal test candidate from which 
to base the current test hypotheses. This, in conjunction with its well-established validity, 
availability of up-to-date Canadian norms, and breadth of coverage of the Canadian 
population, it was deemed appropriate for this examination.  
 
1.5 Rationale  
Thus far, extensive research has examined the societal context of the influence of 
demographic differences on WISC-V performance in the U.S. population. However, there 
has been little to no evaluation within the Canadian population to understand the potential 
impact on intelligence test scores in relation to these demographic factors. Given the 
widespread use of the WISC-VCDN across the country in schools and clinics, the results 
from this research are not only important for use and interpretation of the WISC-VCDN, 
but also from social and education perspectives in Canada.  
The current study provides valuable insight and critical information for both the 
Canadian psychological and education communities.  Further, most assessment articles 
and manuals written on intelligence test interpretation include statements such as: “When 
interpreting results, the clinician should consider additional factors such as the client’s 
educational, medical, cultural, and family history...”. The climate of assessments in 
today’s world is such that this advice has been repeated so frequently that it is often taken 
for granted and overlooked. While most clinicians would agree on the veracity of such a 
statement, not all implement it consistently, if at all, in actual practice. This contextual 
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screenshot can offer a valuable framework to understanding children’s differential IQ 
performance and making sense of individual differences.  
 
1.6 Objective  
The purpose of this study is to extend the findings of Weiss et al. who used the 
WISC-V test to assess the demographic influences on intelligence scores in a U.S. 
sample. A similar approach will be used here with the Canadian sample who comprised 
the standardization data for the WISC-VCDN. My goal is to examine and discuss how 
these differences might impact the development and expression of intelligence.  
1.7 Hypotheses  
Based on the significant race/ethnicity and socioeconomic status influences that 
were observed in the Weiss et al. study for the American sample, the following 
hypotheses are proposed for the examination of the Canadian data:  
1. Children will have significant IQ performance differences on the WISC-VCDN 
based on their socioeconomic status (SES). Specifically, those in lower SES 
groups will have lower mean scores than those in higher SES groups.  
2. Given the race/ethnicity differences in IQ scores found in the U.S. studies, 
differences in race/ethnicity in the Canadian sample will be examined to establish 
if and where any significant differences exist.   
3. Based on the findings observed in the U.S. study, there will be a significant 
interaction effect, such that ethnicity will influence IQ scores in the lower SES 
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groups (PED 1 and 2), but not significantly influence this relationship in the 
higher SES groups (PED 3 and 4).  
4. Examining the predictive influence of ethnicity, PED level, and income on FSIQ 
scores, the influence of ethnicity on FSIQ performance will be significant, yet 
small compared to the influence that the SES variables have on FSIQ.  
5. There will be a significant mediation effect, demonstrating that SES will partially 
mediate the effect that ethnicity has on IQ performance.   
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CHAPTER 2: METHOD 
2. Method  
2.1 Participants  
The participants in this study comprised the final WISC-VCDN normative sample. 
This is a nationally representative sample of 880 English-speaking Canadian children 
ages 6-16 years. The sample targets were based on the 2011 National Household Survey 
(NHS) available from Statistics Canada. The sample was stratified across the following 
five variables; age, sex, race/ethnicity, parent education level, and geographic region. 
The following presents the characteristics of the sample:  
Age: Participants were divided into 11 age groups, from 6 – 16 years. There were 
80 participants in each age group. 
Sex: Equal number of female and male children were recruited for each age group.  
Ethnicity:  For each age group, the proportions of Asian, Caucasian, First Nations, 
and Other racial/ethnic groups were based on the racial/ethnic proportions of 
children within the corresponding age group of the Canadian population. Overall, 
the sample was 10% Asian, 74% Caucasian, 7% First Nations, and 9% Other.  
Parent Education Level: The normative sample was stratified by four parent 
education levels which were based on the total average number of years of school 
completed by the parent(s). If the child resided with only one parent or guardian, 
the educational level of that parent or guardian was used. If the child resided with 
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both parents or with two guardians, the average of both individuals’ educational 
levels was used, with levels rounded up to the next highest level. The four parent 
education levels were defined as listed in Table 1 below.    
Table 1. 
Parent Education Level (PED) Categorization and Percentage in Sample  
PED Level Definition % in 
Sample 
PED 1 ≤11 years of education completed (no/some high 
school completed, but no high school diploma) 
6% 
PED 2 12 years of education completed (high school 
diploma/equivalent; some college without 
diploma) 
21% 
PED 3 13–15 years of education completed (college 
diploma or trade school certificate) 
43% 
PED 4 ≥16 years of education completed (undergraduate, 
graduate, and postgraduate degrees) 
31% 
 
Geographic Region: There are three major geographic regions assigned. Central 
(Ontario and English-speaking regions of Quebec), East (Prince Edward Island, 
Nova Scotia, New Brunswick, and Newfoundland and Labrador), and West 
(Manitoba, Saskatchewan, Alberta, British Columbia, and the Northern Territories). 
Central Canada comprised 58% of the sample (n=508), while the East represented 
19% (n=99) and the West represented 31% of the sample (n=273).  
A full summary of the demographic characteristics of the normative sample can be 
found in Appendix A. Detailed data presenting the comparison of the composition of the 
final normative sample and the 2011 Canadian NHS data are available in the WISC-V 
Canadian Technical Manual (Wechsler, 2014b). Overall, there was extremely close 
alignment of the demographic characteristics of the normative sample with the Canadian 
25 
 
 
 
population census data across all stratification variables. Importantly, collapsed across 
age and region, all race/ethnicity groups targets were met apart from the “Other” group, 
which fell only 1% below the target. Appropriate ethnicity representation was a central 
research goal in this data collection, given past criticism of Canadian Wechsler 
assessments lacking adequate minority inclusion. Further, parent education level target 
groups were met for both PED 2 and PED 4 groups, and fell less than 2% under target for 
the PED 1 and PED 3 groups.  
2.1.1. Inclusion of Children from Various Disability Classifications in the Sample  
To ensure the population was appropriately reflected in the Canadian norms, a 
proportion of children from various disability classifications were also included in the 
normative sample. Overall, these cases were not specifically recruited, but rather 
naturally occurred within the sample of cases that were collected. The final WISC-VCDN 
normative data includes approximately 7.8% of children with at least one of the disability 
classifications outlined in Table 2.  For comparison, the disability percentages for the 
Canadian population of children aged 5 to 14 years in 2006 (Statistics Canada, 2006) are 
also shown. This was the only national-level data available, however, it was collected 
through a voluntary survey; results suggest that 27.2% of Canadian children have at least 
one of the disability classifications. An alternative source, Human Resources and Skills 
Development Canada (2001), suggests that in 2006 Canadian children aged 5 to 14 had a 
disability rate of 4.6%. However, this is not parsed out by individual classification.  
Therefore, the limited data that is available suggests the prevalence rates are 
between 4.6% - 27.2%, but not do provide clear estimates per each diagnosis. Given this 
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range, the inclusion of only 7.8% of cases in the normative sample may seem under 
representative. However, this is not a concern for this current study, as these disability 
groups are not classifications that are associated with IQ functioning deficits. The only 
group that would be of concern is the developmental group, which have cognitive deficits 
associated with diagnosis. These data show 2.8% of Canadian children present with a 
developmental disorder, and the normative study includes a close 2.3%.   
Table 2.  
Percentages of the Normative Sample and Canadian Population by Disability Type 
Classification 
Disability Definition Normative 
Sample 
Canadian 
Population 
Age & Mobility  Motor/coordination/movement 
disabilities or disorders 
0.3 3.1 
Chronic 
Condition  
The presence of one or more 
chronic health condition that 
lasted longer than 6 months and 
diagnosed by a health care 
professional 
0.6 6.0 
Communication Difficulty speaking or being 
understood 
0.1 4.1 
Emotional  Emotional, psychological, or 
behavioural conditions 
0.9 3.1 
Hearing Difficulty hearing 0.0 1.0 
Learning  Difficulty learning because of a 
condition such as attention 
problems, hyperactivity, or 
dyslexia 
3.4 6.3 
Seeing  Difficulty seeing ordinary print or 
clearly seeing faces from 12 feet 
0.2 0.8 
Developmental  Cognitive limitations including 
Down syndrome, autism, 
intellectual disability 
2.3 2.8 
Note. Table recreated from the WISC-V Canadian Technical Manual. Population data adapted from Disability in 
Canada: A 2006 Profile (p. 10) by Human Resources and Skills Development Canada, 2011, Gatineau, Quebec: 
Author. Copyright by Her Majesty the Queen in Right of Canada. The Canadian population totals are the sum of the 
percentages of boys and girls, aged 5–14, with that disability type. 
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2.1.2. Inclusion of Children from Special Education Classifications in the Sample  
In addition to these various disability classifications in the normative sample, 
specific special education groups, which do have associated IQ implications were also 
included (i.e., Intellectual Disability and Gifted). Unlike the previous groups, these two 
samples were specifically recruited for inclusion in the sample so that higher and lower 
IQ groups would be adequately represented in the normative sample.  
To meet eligibility criteria for inclusion in the intellectual disability category, the 
child must have had a full scale score 2–4 SDs below the mean on a standardized, 
individually administered measure of cognitive ability (e.g., IQ = 40–70) or have had a 
current diagnosis of intellectual disability according to The Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition, Text Revision (DSM–V; American 
Psychiatric Association, 2013) criteria, or previously met The Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition, Text Revision (DSM–IV–TR; American 
Psychiatric Association, 2000) criteria for a diagnosis of intellectual disability, mild or 
moderate severity. The data outlining prevalence rates of intellectual disability in school-
aged children are varied. A 2006 national survey shows the prevalence of developmental 
disorder or disability among children aged 5–14 years to be at 2.8% (Human Resources 
and Skills Development Canada, 2011), while a meta-analysis of population-based 
studies conducted between 1980 and 2009 illustrates the prevalence rate in Canada to be 
between 0.6%– 1.2% (Maulik, Mascarenhas, Mathers, Dua, & Saxena, 2011). Included in 
this normative sample are 1.7% of children who had a confirmed intellectual disability.  
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In addition, children who met the criteria for intellectual giftedness were also 
included in the sample. Based on the number of children enrolled in gifted programs 
across Canada, as identified by provincial education websites, approximately 2-5% of the 
Canadian school-aged population is identified as gifted. To be included they must have 
had a full-scale score ≥2 SDs above the mean on a standardized, individually 
administered measure of cognitive ability (e.g., IQ ≥ 130) and receiving services for 
intellectual giftedness in school. The normative sample contains 2.8% of gifted children.  
2.2 Measures  
2.2.1 Wechsler Intelligence Scale for Children: Canadian – Fifth Edition (WISC-VCDN). 
  The WISC-VCDN is an individually administered, norm-referenced intelligence 
assessment that allows for a comprehensive diagnostic profile of a child or adolescent’s 
cognitive strengths and weaknesses. The test can be used with children and adolescents 
ranging from 6 years, 0 months to 16 years, 11 months of age. The theoretical framework 
of the WISC- VCDN reflects structural intelligence theories, for example, the Cattell-Horn-
Carroll (CHC) theory of intelligence, and is based on factor analytic results employing a 
hierarchical model of general intelligence at the top, with various related abilities at the 
level beneath (Wechsler, 2014). The framework allows for four levels of interpretation: 
Full Scale, Primary Index, Ancillary Index, and Complementary Index, with each level 
composed of one or more scales. Each scale is made up of a combination of subtests used 
to attain information for the composite score. The WISC- VCDN allows for a Full Scale IQ 
score, and is further broken down into five primary domains (primary index scores): 
Verbal Comprehension, Visual Spatial, Fluid Reasoning, Working Memory, and 
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Processing Speed. The assessment allows further breakdown of abilities through its 
Ancillary Index scores, including: Quantitative Reasoning, Auditory Working Memory, 
Nonverbal, General Ability, and Cognitive Proficiency. Finally, three scales make up the 
Complementary Index scale level: Naming Speed, Symbol Translation, and Storage and 
Retrieval. Only the Full Scale IQ data (comprised of the five primary index domains) will 
be used for the analyses in this study. Appendix B illustrates the full test framework, 
listing all subtests and those required to attain each of these listed indices.    
2.2.2. Home Environment Questionnaire.  
The Home Environment Questionnaire (HEQ) was developed by the research 
team to capture important information regarding each child’s daily academic and non-
academic activities, language skills, and environment history. Questions range from basic 
demographic information (e.g., age, primary language) to questions regarding daily 
activities (e.g., homework habits and extracurricular activities). Information is also 
collected on the experiences of caregivers, household income, and place of residence. A 
copy of the HEQ is found in Appendix C.  
2.3 Study Variables  
2.3.1 Full Scale IQ. Full Scale IQ is derived using seven core subtests: Similarities, 
Vocabulary, Block Design, Figure Weights, Matrix Reasoning, Digit Span, and Coding. 
This creates a 2-1-2-1-1 subtest format from the primary indices: Verbal Comprehension, 
Visual Spatial, Fluid Reasoning, Working Memory, and Processing Speed.  
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2.3.2 Parent Education Level (PED). While there are variations in the way that SES is 
operationalized, it is broadly defined as the combined total of an individual's or family's 
economic position based on three indicators: income, education, and occupation. In the 
present study, Parent Education Level (PED) is used as the measure of SES. This was 
used as the stratification variable for SES in the standardization sample, and was chosen 
to be used in the current study as well. This is supported by the findings that most authors 
chose parent education as the single indicator of SES when developing assessments for 
children because parent education level shows a high correlation to overall SES and to 
the other direct indicators of SES (parent occupation and income). Further, parent 
education level is more reliably reported/disclosed than household income (Weiss et al.).  
2.3.3. Combined Annual Income.  As previously mentioned, while PED level is the 
primary indicator of SES, household income was also collected, and therefore used as an 
supplementary SES variable in the regression analyses. This was reported by parents on 
the HEQ, and they were asked to selected one of 12 categories: 1 = < $9,999, 2 = 
$10,000–$14,999, 3 = $15,000–$19,999, 4 = $20,000–$29,999, 5= $30,000–$39,999, 6 = 
$40,000–$49,999,7 = $50,000–$59,999, 8 = $60,000–$69,999, 9 = $70,000–$79,999, 10= 
$80,000–$99,999, 11= $100,000–$199,999, 12 = >$200,000.  
2.3.4 Ethnicity. Parents of participants reported their child’s ethnicity by indicating a 
category on the Consent Form. There were four categories that could be selected from: 
Asian, Caucasian, First Nations, or Other. The Asian category included the following 
subcategories: [Chinese, Japanese, Korean], Southeast Asian [Cambodian, Indonesian, 
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Laotian, Vietnamese], and South Asian (East Indian, Pakistani, Sri Lankan, and Filipino). 
If more than one ethnicity was selected, the child was categorized in the Other group.  
For those who identified as First Nations, data were also collected to determine 
whether the child lived on or off reserve. Per the 2006 report (Statistics Canada, 2006), 
approximately 46% of children under the age of 14 years lived on reserve while 54% 
lived off reserve. These numbers are similar to those in the 2011 NHS report, stating that 
of the First Nations people with registered status, approximately one half (49%) live on a 
reserve or settlement (Statistics Canada, 2011). Of the First Nations sample included in 
this study, 42% of children lived on reserve and 58% either lived off reserve or did not 
specify (46% off reserve, 12% not specified). 
2.4 Procedure  
2.4.1 Developing the Study Matrix  
To compose the study targets for data collection, the 2011 National Household 
Survey (NHS) was used. Traditionally in the development of Canadian norms, statistics 
directly from the Canadian census are used to derive standardization targets. However, 
the 2011 census did not make the disclosure of some key demographic variables 
mandatory that were required for stratification (i.e. race/ethnicity and parent education 
level), as was done in previous census forms. Therefore, the voluntary NHS was used 
instead because it included most of the questions previously found on the mandatory 
long-form Canadian census, and at the time was the only national population data 
available for estimating the racial/ethnic and educational level composition of the 
Canadian population, by age and sex. Given the voluntary nature of the NHS compared to 
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the mandatory census forms used in the past, this raises concerns over the reliability of 
the data being used for stratification. Therefore, to ensure accurate sampling targets two 
sets of targets were created for comparative purposes; the first using the 2006 mandatory 
census data, and the second using the 2011 NHS. The examination revealed that the 
overall population trends were consistent between the target samples, and in the expected 
direction of trends observed in earlier population of census data. This step was essential 
given the importance of using accurate population demographics for the development of 
the Canadian norms, and therefore given its established reliability, the more recent 2011 
NHS was preferred over the 2006 census data in compiling the sampling targets.  
2.4.2 Examiners 
The WISC-VCDN assessment data was collected by trained examiners from across 
Canada. Overall, a total of 92 examiners were enrolled as examiners for this study. All 
examiners had previous testing experience with a Wechsler assessment, and were actively 
involved with clinical practice, psychological research, and/or assessment training. All 
examiners had to qualify to be eligible to participate as an examiner in the study. To do 
so, they first completed an administration test. This test was completed by potential 
examiners after being given an allotted time to review the new testing materials, and ask 
the research team questions. The research team then reviewed the results and provided 
corrective feedback for any administration errors or incorrect scoring. Next, examiners 
completed a review case. The review case was each examiner’s first test administration of 
a child enrolled in the standardization study. Detailed and specific corrective feedback 
was provided on the review case to the examiner, focusing primarily on any 
administrative errors which would result in loss of data. If deemed appropriate, the 
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examiner was accepted to continue their participation in the study. All future cases were 
also screened for accuracy in administration, and examiners were contacted regarding any 
irregularities in the case protocols. Examiners were reimbursed with a research 
honorarium for each test administration 
2.4.3 Enrolment and Collection  
 All data was collected as a part of the 2014 Canadian Standardization study.  The 
study began in June 2013 and continued through August 2014. Participating examiners 
submitted potential candidates for testing via an online reservation system, listing key 
demographic information so that the child could be assessed for eligibility. A detailed list 
of the eligibility criteria for the inclusion in the study is presented in Appendix D. If 
accepted, the examiner was notified and given a two-week timeline to complete the 
assessment and mail in the test protocol. To account for varying participant and examiner 
availability and schedules, in some instances protocols could be administered past the 
two-week timeline, however this was only allowed if the examiner asked permission and 
if the child did not age-out of their assigned age group during that time. Participants were 
also recruited via web-based community postings, and were assigned to an examiner in 
their area if eligibility criteria were met and if they were needed in the study matrix. 
Upon completion, all test cases were mailed directly into the research office for screening 
of accuracy, protocol scoring, and data entry. All participants were paid a research 
honorarium for their participation in the study via VISA gift card.  
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2.4.4 Administration  
All WISC-VCDN test protocols were completed via paper-and-pencil format. 
Parents completed the Home Environment Questionnaire, again in paper format, while 
the child completed the WISC-VCDN assessment. All assessments took place in an agreed 
upon location by the examiner and the child’s parent. The specification was that is was to 
be a quiet, comfortable location where the child would not be distracted or interrupted. 
Most often, this was the examiner’s office, child’s home, or local community (e.g., 
library). The protocol demanded strict adherence to the standardized administration 
format, and examiners were required to note any changes made to this due to extenuating 
circumstances. Subtest start and stop times were recorded on the protocol to help the 
research team verify that appropriate order was maintained for subtest administration.  
2.4.5 Special Group Eligibility  
The DSM–IV–TR (American Psychiatric Association, 2000) was used for most of 
the data collection process as the standard for classification. To be eligible for special 
group studies, children were required to have had a pre-existing diagnosis. Therefore, the 
DSM–IV–TR guidelines were most appropriate given that prior diagnoses would have 
been based on these criteria. There were a few instances however where a diagnosis was 
very recent (i.e., for intellectual disability) and therefore a DSM-5 categorization was 
accepted in these cases. A detailed account of the eligibility criteria for the special group 
studies is presented in Appendix E. 
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2.4.6 Sample Accuracy  
Various measures were taken to ensure the adherence to the stratification matrix, 
as well as accuracy of the collected data. From the onset, extremely narrow margins were 
set for the sample targets using the population statistics ensure the demographic 
composition aligned with the Canadian population. These targets were followed in the 
recruitment as well as the acceptance of submitted cases. Second, follow-up phone calls 
to the participating families were completed for a minimum of one case per examiner to 
ensure the collected demographic information was correct and that the child was 
appropriately categorized in the sampling matrix. Finally, in addition to the extensive 
enrolment and training processes for examiners, strict adherence to the administration 
rules were monitored by the research team, and examiners were contacted regarding any 
inconsistencies throughout the study.  
2.4.7 Scoring and Data Entry  
All data collected by the examiners were scored by trained research team 
members. Given the subjectivity of the verbal subtests, each scorer was evaluated on their 
ability to give appropriate score codes on verbal responses. Each test case was double-
scored independently by two qualified scorers. The separate results were entered into a 
database and any entries with discrepancies were resolved by a third scorer (the resolver). 
Inter-scorer agreement was assessed, and overall was high, ranging from .98 to .99. 
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2.5 Data Analytic Strategy  
First, two separate one-way ANOVAs will be conducted. The first will examine 
whether there are FSIQ performance differences based on the SES of the child. The 
sample will be grouped into four separate groups based on parent education level (used as 
a single indicator for SES) and mean FSIQ score differences will be examined. The 
second one-way ANOVA will test the hypothesis that FSIQ scores may differ based on 
the child’s ethnicity. The sample will be grouped into four groups (Asian, Caucasian, 
First Nations, and Other) based on their reported ethnicity, and mean differences will be 
compared. While these analyses are based on the U.S. findings, given the lack of previous 
examination in Canadian data, the choice was made to keep these analyses open ended, 
rather than in one direction; despite the pre-existing knowledge from U.S. studies that 
might have alternatively influenced a 1-tailed directional hypothesis.  
Then, a two-way ANOVA will be conducted to test the hypothesis that there will 
be a significant interaction effect between the two variables (PED and ethnicity) and their 
influence on the outcome variable of FSIQ.  
Next, to understand the predictive role of the demographic variables on FSIQ 
scores, a standard linear regression analysis will be conducted to test the hypothesis that 
ethnicity, PED level, and income significantly predict FSIQ performance. Given the 
nature of the ethnicity variable, this independent variable will be dummy-coded to allow 
group comparisons to be made.  
Finally, a statistical mediation analysis will be conducted to test the hypothesis 
that SES mediates the relationship between race/ethnicity and FSIQ performance. Given 
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the multi-categorical nature of the independent variable (four race/ethnicity groups), 
rather than the traditional dichotomous or continuous variable used in mediation analysis, 
the data will be analyzed using the approach outlined by Hayes & Preacher (2014).  
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CHAPTER 3: RESULTS 
3. Results 
3.1 Data Screening  
Analysis of missing data indicated that for the variables FSIQ, Parent Education 
Level, and Ethnicity, there were no missing data. Given that this was the finalized 
standardization data set, all cases had a generated Full-Scale IQ score (FSIQ). For the 
final variable utilized in the regression and path analyses (Income) there was 
approximately 20% (175) missing data points. This was not unexpected given this was 
not a required study variable and that individuals are generally more hesitant to report 
this information on questionnaires. Given this proportion of missing cases for income, 
this variable was only used as a secondary measure of SES in the regression models.  
Using IBM SPSS Statistics, Version 21 (IBM Corp, 2012) standard data screening 
procedures were implemented. To assess multivariate normality, both skewness and 
kurtosis were evaluated for the demographic variables, as well as for FSIQ and the 
primary index scores that comprise the FSIQ score. This was conducted using the skew 
index (SI) and the kurtosis index (KI). Variables with SI > |3.0| are considered highly 
skewed (Curran, West, & Finch, 1997; Kline, 2016) and variables with KI > 10.0 suggest 
there are instances of kurtosis (Kline, 2016). The highest skewness value of the sample 
was -.508, and the highest kurtosis value of the sample was -1.198, therefore no instances 
of abnormal or extreme skewness or kurtosis was detected.  
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3.2 Analyses  
All analyses were conducted using IBM SPSS Statistics, Version 21 (IBM Corp, 
2012), apart from the final analysis (mediation analysis) which was conducted using the 
Mplus Version 7.4 software (Muthén & Muthén, 1998-2015).  
3.2.1 Parent Education Level and FSIQ  
A one-way between-subjects ANOVA was conducted to compare the mean FSIQ 
on the WISC-VCDN for children based on the four PED groups. This analysis was done 
test the hypothesis that there would be significant mean FSIQ performance differences 
based on the child’s SES, such that children in the lower PED level groups would have 
significantly lower mean FSIQ scores. Table 3 provides a description of the groups, 
including the PED level description, sample size, mean, and standard deviation (SD).  
Prior to the analysis, the Levene test of homogeneity of variance was used to examine 
whether there were any serious violations of the homogeneity of variance assumption 
across groups, but no significant violation was found: F(3,876) = .197, p =.898 
Table 3.  
Mean FSIQ of Children by Parent Education Level   
Parent Education Level Mean FSIQ (SD) n  
PED 1: No high school or some high 
school, but no high school diploma 
92.53 (13.89) 51  
PED 2: High school diploma or 
equivalent; some college without diploma 
93.73 (14.66) 183  
PED 3: College diploma or trade school 
certificate 
98.84 (13.69) 375  
PED 4: Undergraduate, graduate, and 
postgraduate degrees 
107.24 (13.71) 
 
271  
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The overall F for the one-way ANOVA was statistically significant, F(3,876) = 
42.58, p <.001. This corresponded to an effect size of η2 = .13, and this effect was found 
with an observed power of 1.00.  All possible pairwise comparisons were carried out 
using the Tukey HSD test. Based on this test (using α = .05), it was found that the PED 1 
group scored significantly lower on FSIQ than the PED 3 (p ≤.05) and PED 4 (p <.001) 
groups. The PED 2 group also scored significantly lower on FSIQ than the PED 3 (p 
<.001) and PED 4 (p <.001) groups. The PED 3 group scored significantly higher on 
FSIQ than PED 1 (p ≤.05) and PED 2 (p <.001) groups, and significantly lower than the 
PED 4 (p <.001) group. Finally, the PED 4 group scored significantly higher on FSIQ 
than PED 1, PED 2, and PED 3 groups (p <.001). There were no significant differences 
observed between PED 1 and PED 2 (p =.948).  Figure 1 shows a 95% confidence 
interval (CI) around each group mean.   
Figure 1. Mean FSIQ scores with 95% CI for each PED level group 
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3.2.2 Ethnicity and FSIQ  
A one-way between-subjects ANOVA was done to compare the mean FSIQ 
scores on the WISC-VCDN between the four ethnicity groups. This analysis was 
conducted test the hypothesis that there would be significant mean FSIQ performance 
differences based on the child’s ethnicity. Children were grouped by self-reported 
ethnicity into one of four groups. Table 4 provides a description of the groups, including 
the ethnicity classification, sample size, mean, and standard deviation (SD).  Prior to the 
analysis, the Levene test of homogeneity of variance was used to examine whether there 
were any serious violations of the homogeneity of variance assumption across groups. 
This test revealed no significant violation: F(3,876) = .868, p =.457. 
 
Table 4. 
 
 
 
The overall F for the one-way ANOVA was statistically significant, F(3,876) = 
5.25, p =.001. The effect size was η2 = .02, and was found with an observed power of .93. 
All possible pairwise comparisons were carried out using the Tukey HSD test. Based on 
this test (using α = .05), it was found that both the Asian and Caucasian groups scored 
significantly higher on FSIQ compared to the First Nations and Other groups (p ≤.05). 
Mean FSIQ of Children by Ethnicity   
Ethnicity  Mean FSIQ (SD) n  
Asian 102.29 (SD =15.36) 96  
Caucasian  100.59 (SD =14.82) 647  
First Nations  95.07 (SD =14.61) 60  
Other  95.99 (SD =13.59) 77  
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There were no observed significant differences between the Asian and Caucasian groups 
(p =.718) or the First Nations and Other groups (p =.984). Figure 2 shows a 95% 
confidence interval (CI) around each group mean.   
Figure 2. Mean FSIQ with 95% CI for each ethnicity group  
3.2.3 Examining the Interaction between Ethnicity and Parent Education    
A two-way ANOVA was conducted to test the interaction between ethnicity and 
SES (using PED) on the effect of FSIQ performance. This was conducted to test the 
hypothesis there would be a significant interaction effect, such that ethnicity will 
influence IQ scores in the lower SES groups but not significantly influence the higher 
SES groups. Table 5 presents the means, SD, and sample sizes for each group. There was 
no statistically significant interaction observed, F(9,864) = .587, p =.808. Figure 3 
presents the plot of this two-way ANOVA.   
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Table 5.  
Children’s Mean FSIQ by Ethnicity and Parent Education Level 
Parent Education Level  Ethnicity  Mean FSIQ (SD)  N 
PED 1  Asian  97.29 (SD=3.71)  14 
  Caucasian  94.09 (SD=2.90)  23 
  First Nations  86.50 (SD=4.91)  8 
  Other  83.50 (SD=5.67)  6 
PED 2  Asian  98.60 (SD=4.39)  10 
  Caucasian  94.43 (SD=1.23)  127 
  First Nations  92.27 (SD=2.72)  26 
  Other  88.70 (SD=3.10)  20 
PED 3  Asian  97.43 (SD=2.53)  30 
  Caucasian  99.12 (SD=.791)  308 
  First Nations  97.89 (SD=3.27)  18 
  Other  97.42 (SD=3.19)  19 
PED 4  Asian  108.31 (SD=2.14)  42 
  Caucasian  107.92 (SD=1.01)  189 
  First Nations  106.38 (SD=4.91)  8 
  Other  102.03 (SD=2.45)  32 
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Figure 3. Children's FSIQ Scores by Parent Education Level and Ethnicity 
This interaction was not significant, which did not support the initial hypothesis. 
However, an examination of power suggested that the power to detect this interaction was 
.293, approximately 30%, which is well below the minimum suggested value of 80%. 
Therefore, further inspection of the data suggested that this was likely a result of the 
unbalanced sample sizes and in some cases, very small n counts when broken down into 
each PED x ETHNICITY group. Therefore, there was not sufficient power to detect this 
interaction. Examining the plotted means, there are visible differences in the PED 1 group 
between the highest and lowest ethnicity group means, spanning almost a full standard 
deviation (13.73). Therefore, while not initially planned, a post-hoc analysis was 
conducted to test this relationship specifically within the PED 1 group. An ANOVA was 
conducted after splitting the data set by the PED variable. This revealed still a non-
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significant result, F(3, 47) = 2.125, p = .110, again likely because of unbalanced cells. 
However, the η2 = .119, and the power to detect this result was .508. This finding 
provides evidence to suggest that there is indeed a strong effect here, however given the 
sampling cell n counts, there is not sufficient power to detect it.  
3.2.4 Ethnicity, Parent Education, and Income as Predictors of FSIQ  
To test the hypothesis that Ethnicity, PED level and Income significantly predict 
FSIQ, a linear regression was performed. Due to missing responses in the income 
variable, only n=705 participants were included in this analyses, as a listwise deletion 
was employed. To begin, the ethnicity variable was dummy-coded to allow comparison 
of this relationship between all four ethnicity groups at one time. The “Other” category 
was used as the reference group. Comparing all ethnicity groups at one time was a 
deviation from the approach taken by Weiss et al. In their evaluation, two distinct 
ethnicity groups were compared one at a time; this comparison was warranted given the 
previous findings of specific between-race differences. However, given the lack of 
previous examination of Canadian data in this manner, there was not sufficient evidence 
to guide any two ethnicity groups to be compared independently, and therefore statistical 
modelling techniques were employed to allow all groups to be compared at once.  
 The three variables were then added in three different stages. The first, where 
ethnicity was regressed on FSIQ, showed a significant result F(3, 701) = 5.307, p = .001; 
R2 =.022. This finding suggests that FSIQ can be predicted from ethnicity, and that it 
accounts for 2.2% of the variance, corresponding to a small - medium effect. This effect 
was previously determined in the one-way ANOVA conducted on ethnicity, where the η2 
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= .02. However, ethnicity was also included in this regression model to allow us to see 
the unique influence accounted for by the SES variables. The second stage added PED to 
the model. This was again statistically significant, F(4,700) = 23.54, p <.001; R2 =.119, 
and ∆R2 = .096. This shows that adding PED level to the model accounted for an 
additional 9.6% of the variance in predicting FSIQ, a very large effect. Finally, income 
was added to the model. Again, there was a significant result, F(5, 699) = 21.37, p < .001; 
R2 = .133, and ∆R2 = .014. Therefore, income added another 1.4% predictive effect. 
Consistent with the hypotheses, ethnicity, PED level, and income all significantly 
predicted FSIQ in the sample, accounting for large proportion of the variance (13.3%) 
predicting FSIQ scores. Further, while the influence of ethnicity was significant, it was 
smaller compared to the influence of parent education and income.  
Table 6.  
Summary of standard regression analysis to predict FSIQ from Ethnicity, Parent 
Education, and Income 
  ∆R2 b SE b β t Sig. 
Model 1 Constant  .022 96.58 2.05  47.05 .000 
 Dummy 1  8.14 2.73 .16 2.99 .003 
 Dummy 2  4.96 2.15 .14 2.31 .021 
 Dummy 3  -1.315 3.07 -.02 -.44 .669 
Model 2 Constant  .096 80.08 2.71  29.51 .000 
 Dummy 1  6.73 2.60 .13 2.45 .014 
 Dummy 2  4.44 2.04 .13 2.18 .030 
 Dummy 3  1.52 2.94 .02 .52 .604 
 PED   5.57 .64 .32 8.75 .000 
Model 3 Constant  .014 78.55 2.73  28.76 .000 
 Dummy 1  6.68 2.58 .13 2.59 .010 
 Dummy 2  3.26 2.06 .09 1.59 .113 
 Dummy 3  .45 2.93 .01 .15 .879 
 PED   4.44 .72 .25 6.21 .000 
 Income   .692 .21 .14 3.36 .001 
Note. Dummy1: Asian =1; Dummy 2: Caucasian = 1; Dummy3: First Nations = 1. PED = Parent Education 
Level. Bolded values are significant at p<.05. n=705.  
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3.2.5 SES as a mediator in the relationship between ethnicity and FSIQ  
As demonstrated by the previous analysis, SES overall (especially PED) plays a 
significant role in the prediction of FSIQ. To further examine this relation, a path analysis 
was performed to test the hypothesis that SES would partially mediate the relationship 
that exists between ethnicity and FSIQ. In traditional mediation analysis, the independent 
variable is either a dichotomous categorical or continuous variable. In this study, this is 
not the case; the ethnicity variable has four distinct, non-ordinal groups. Therefore, to 
avoid resorting to aggregating groups or discarding specific data for these analyses, the 
approach for using a multicategorial independent variable in mediation analysis, as 
described by Hayes and Preacher (2014), was applied. The first step involves dummy 
coding the variable; therefore, the ethnicity variable was dummy coded to allow 
comparison between all four groups at one time and the “Other” category served as the 
reference group. Next, a mediation analysis was conducted with using Mplus Version 7.4 
(Muthén & Muthén, 1998-2015) using a maximum likelihood estimation procedure, to 
examine the direct, indirect, and total effects of the model. Like the modelling approach 
used by Weiss et al., three separate paths were modelled: 1) the relation between ethnicity 
and FSIQ with only PED as a mediator, 2) the relation between ethnicity and FSIQ with 
only Income as a mediator, and finally 3) the relation between ethnicity and FSIQ with 
both PED and Income as mediators.  The analyses were conducted using 95% and 99% 
bias corrected bootstrap confidence intervals for relative indirect effects. 
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3.2.5.1 PED as Mediator  
The first path analysis modelled the relation between ethnicity and FSIQ with 
parent education as the mediator. This path with standardized coefficients is shown in 
Figure 4. Significant direct effects between ethnicity and FSIQ were observed between all 
ethnicity groups, apart from the FN-OT group. The specific indirect effects for the AS-
OT and WH-OT groups were non-significant. The specific indirect effect of FN-OT 
group however was significant, b =-.055, p=.001. This was confirmed as the bias-
corrected bootstrap confidence interval did not include zero. This suggests that PED level 
significantly mediated the relationship between ethnicity and FSIQ for the difference 
between the First Nations and Other group, however, did not for the other two ethnicity 
comparison groups. This partially supports the initial hypothesis. An interesting finding is 
that the total effects for all pathways were significant, except for the FN-OT pathway. 
This lack of significant total effect alongside a significant indirect effect suggests the 
presence of inconsistent mediation, whereby the opposing directional signs of the two 
pieces of the indirect effect are cancelling each other out.  
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Figure 4. Path diagram of parent education level as a mediator in the relation between ethnicity and FSIQ. 
All reported values are standardized coefficients. **p<.001, *p<.05. Specific indirect effects include AS-
OT: b=.005, p= .794; WH-OT: b=.004, p= .834; FN-OT: b=-.055, p= .001. Total effects include AS-OT: 
b=.177, p= .004; WH-OT: b=.136, p= .006; FN-OT: b=-.015, p= .703 
 
3.2.5.2 Income as Mediator  
The next path analysis modelled the relation between ethnicity and FSIQ with 
income as the mediator. This path with standardized coefficients is shown in Figure 5. 
Significant direct effects between ethnicity and FSIQ were only observed between the 
AS-OT group. The specific indirect effects for the WH-OT and FN-OT groups were non-
significant. The specific indirect effect of WH-OT group however was significant, b 
=.070, p=.001. This was confirmed as the bias-corrected bootstrap confidence interval did 
not include zero. This suggests that income level significantly mediated the relationship 
between ethnicity and FSIQ for the difference between the White and Other group, 
however, did not for the other two ethnicity comparison groups. This partially supports 
the initial hypothesis.  
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Figure 5. Path diagram of income as a mediator in the relation between ethnicity and FSIQ. All reported 
values are standardized coefficients. **p<.001, *p<.05. Specific indirect effects include AS-OT: b=.001., 
p=.984; WH-OT: b=.070., p=.001; FN-OT: b=.016., p=.286. Total effects include AS-OT: b=.132, p=.004; 
WH-OT: b=.136, p=.006; FN-OT: b=.131, p=.703. 
 
 
3.2.5.3 PED and Income as Mediators  
 The final path analysis modelled the relation between ethnicity and FSIQ with 
both PED and income as mediators. This path with standardized coefficients is shown in 
Figure 6. Significant direct effects between ethnicity and FSIQ were observed between all 
ethnicity groups, apart from the FN-OT group.  The indirect effects for the AS-OT and 
WH-OT groups were non-significant. The indirect effect of FN-OT group was 
significant, b=-.037., p<.05, again confirmed by the bias-corrected bootstrap confidence 
interval not including zero. This suggests that PED and income level together 
significantly mediated the relationship between ethnicity and FSIQ for the difference 
between the First Nations and Other group, however, did not for the other two ethnicity 
comparison groups. Again, we see the situation where the total effect is not significant, 
but indirect effect is for this group.  
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Figure 6. Path diagram of parent education and income as mediators in the relation between ethnicity and 
FSIQ. All reported values are standardized coefficients. **p<.001, *p<.05. Indirect effects include AS-
OT: b=-.001., p=.949; WH-OT: b=.039., p=.106; FN-OT: b=-.037., p<.05. Total effects include AS-OT: 
b=.132, p=.003; WH-OT: b=.136, p=.003; FN-OT: b=.131, p=.444. 
 
Taken all together, the results from these analyses provide partial support for the 
hypothesis that SES would significantly mediate the relationship. The results provide 
evidence to suggest that SES (as measured by parent education and household income) in 
some racial group comparisons plays a significant role in mediating the relationship 
between ethnicity and FSIQ. This corresponds well with the findings of the linear 
regression model which showed that indicators of SES were much more predictive of 
FSIQ compared to race alone.  
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CHAPTER 4: DISCUSSION 
 
4. Discussion  
The purpose of this study was to gain a better understanding of the demographic 
influences on intelligence test performance within the Canadian population. Specifically, 
the objective was to examine if and how certain demographic variables (i.e., 
race/ethnicity and socioeconomic status) influence children’s mean performance on a 
standardized cognitive ability assessment. This was accomplished using the Canadian 
WISC-V standardization data to evaluate a representative sample of Canadian children 
aged 6-16. These data were analyzed using a variety of statistical techniques, including 
analysis of variance, regression modelling, and path analysis. The results suggest that 
consistent with previous findings in the American sample, demographic variables play a 
significant role in intelligence test performance. The findings are discussed below.   
4.1 The influence of Socioeconomic Status on Children’s FSIQ  
Before discussing the observed findings regarding SES, it is important to 
understand the appropriateness of the variables used to measure it. As briefly noted in the 
methodology, there are differing opinions regarding the ways in which SES should be 
operationalized in research. However, there is consensus regarding the concept of SES, 
which is that it is the total of the individual’s or family’s economic and social position, 
composed of three indicators: income, education, and occupation. Investigators utilizing 
SES choose different approaches to measuring it, however education level is the most 
commonly used single indicator of SES (Bradley & Corwyn, 2002). A meta-analysis of 
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74 independent samples showed a consistent medium to strong SES–education 
level/academic achievement relation (Sirin, 2005), suggesting education level to be a 
reliable single proxy for SES. Further, it seems reasonable that educational level is 
strongly linked to overall SES because it is a more stable measure than income or 
occupation, which have the potential to fluctuate more often. In this way, PED level 
provides a more “trait” record of SES, while occupation and/or income can be considered 
as more “state”.  All things considered, there was sufficient evidence to use PED level as 
the primary indicator of SES. Further, another important note regarding PED level is that 
this is measure of the parent’s current education level, and therefore the current SES 
status of the child. While higher intelligence in childhood does have a strong correlation 
with higher SES attained in later life, the nature of this study only allows us to examine 
the relationship of the child’s current SES (by proxy of PED level), and does not allow us 
to speak to the potential SES that children may attain as a result of their measured 
intelligence level.  
The first analysis presented the influence of SES (as measured by PED level) on 
FSIQ scores. The one-way ANOVA revealed a significant result overall across groups, 
and post-hoc analyses allowed for a clear breakdown of group differences. This 
demonstrated that children in the lowest SES groups (PED 1 and PED 2) had 
significantly lower FSIQ scores compared to those in higher SES groups (PED 3 and 4). 
Further, differences were observed between the PED 3 and PED 4 groups, suggesting that 
higher levels of post-secondary education offer additional advantages. These differences 
are meaningful, demonstrating a significant increase in children’s IQ for every increased 
educational category (except between PED 1 and 2). These are not trivial differences, as 
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the mean FSIQ difference between the lowest and highest PED groups was 14.71; this is 
almost a full standard deviation difference in FSIQ score.  
These findings are consistent with results observed in the American WISC-V 
sample, where higher PED level classifications resulted in significantly higher mean 
FSIQ in children. Further, these results are consistent with previous literature examining 
SES and IQ performance using other measurement tools. Therefore, it seems clear that 
this relationship holds true in the Canadian sample; higher parental education has a 
significant and positive impact on the cognitive ability performance of their children. 
With these data, and consistent with previous findings, the child’s parental education 
experience plays a significant role in IQ development and expression. Therefore, if a 
parent does not have access to education and/or a cognitively stimulating environment, it 
is possible that they may not have the educational tools to support their child in their 
intellectual development. This highlights an important issue regarding equal access to 
education and ensuring that all children have a cognitively stimulating environment.   
 
4.2 Ethnicity Differences in FSIQ Scores  
 Following from U.S. study findings, after socioeconomic status ethnicity was 
selected as another potential variable that may impact FSIQ performance. The second 
one-way ANOVA presented the examination of the effect of ethnicity on mean FSIQ 
performance in the Canadian sample. This again revealed a significant overall difference 
across groups, and post-hoc analyses allowed for a breakdown of these differences. 
Specifically, it was demonstrated that the Asian and Caucasian groups scored 
significantly higher compared to the First Nations and Other groups. Again, this finding 
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was consistent with the U.S. results in that some race/ethnic groups performed higher on 
FSIQ than others; however, the racial breakdown of groups between the two countries is 
vastly different, and therefore specific ethic group comparison differences were not 
replicated (nor was this the intention of the study).  
4.2.1 Test Bias  
Given the observed score differences among some ethnicity groups, an important 
concept to address is that of test bias. On the surface, cultural differences in IQ test scores 
could easily be taken out of context and interpreted as evidence of bias within the test. 
However, this is not the case. In the early stages of item development for the WISC-V, 
there is a systematic review of all test items for potential bias by cultural experts. After 
final items are established, they are reviewed for differential performance across ethnic 
groups. This analysis of differential item functioning allows one to identify items where 
subjects from different demographic groups score differently despite the same overall 
ability levels for a construct. Further, construct bias is examined using factor analyses and 
measurement invariance techniques. If it is shown that subtests are correlated in similar 
ways across groups, it supports the hypothesis that the same construct is being measured. 
Finally, while examining mean differences across groups is a simple and direct technique, 
an alternative approach is to examine how intelligence scores relate to a specific variable 
across ethnicity groups. Given the established relationship between IQ scores and 
educational achievement that is consistently observed across cultural groups, this is an 
ideal candidate. Studies show an absence of differential prediction between achievement 
and IQ scores across ethnic groups (Poteat, Wuensch, & Gregg, 1988; Reschly & 
Reschly, 1979; Reynolds & Gutkin, 1980; Reynolds & Hartlage,1979). Therefore, while 
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differences in intercepts are observed the slopes are not significantly different. This 
pattern is also observed in the results of the two-way ANOVA. All things considered, the 
observed ethnicity group differences here are not evidence for test bias.  
4.2.2 Considerations of Ethnicity Differences  
 The FSIQ score differences across various ethnicity groups must be interpreted 
with caution, as there are many additional factors to consider when reading these results. 
First, these data are based off the study sample matrix that was matched to the census 
data. The ethnicity variable was crossed across parent education level and geographical 
region when constructing the sample targets, and therefore the ethnic groups reflect all 
potential social inequities that exist between the groups naturally in the population. 
Further, while this study does show some between-group differences based on ethnicity, 
these data do not prove the source of these differences. Supported by Sternberg, 
Grigorenko, and Kidd (2005) any statements suggesting racial differences in IQ or 
academic achievement are of purely genetic origin is a “leap of imagination.”  
Therefore, while ethnicity differences appear in both American and Canadian 
samples, it seems that this race/ethnicity categorization is most likely a ‘proxy’ for a lot 
of active mechanisms (e.g., SES, education, differential access). Therefore, it does not 
seem that these racial/ethnic groups reflect differences in genotypic ability, rather, it is 
more likely that the differences are a result of differential opportunity for development of 
cognitive abilities, and a question of environmental differences, rather than genetic ones.  
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4.3 The Dynamic Interaction between Parent Education Level and Ethnicity   
Next, an interaction hypothesis between SES and ethnicity was tested. The 
hypothesis was that ethnicity would significantly influence IQ scores in the lower SES 
groups (PED 1 and 2), but not in the higher SES groups (PED 3 and 4), suggesting that 
while ethnic differences are observed, this relationship is driven by the SES of the group. 
Contrary to initial hypothesis, a significant overall result was not observed.  
However, as previously noted, the post-hoc analyses and effect size estimates 
suggest this is a function of unbalanced cells and insufficient power. The unbalanced 
cells are the result of the mixed-variable stratification that occurs to generate the census-
matched study matrix. This approach is used to ensure that the sample is representative of 
the Canadian population. However, this resulted in insufficient power to detect the 
interaction. In this case, to accurately assess this hypothesis an oversample or additional 
sample of cases would need to be collected to address this question adequately. 
 Despite insufficient power to detect an interaction effect, based on the post-hoc 
analyses and previous findings in the American sample, it was decided to continue to 
explore the dynamic relationship of ethnicity and socioeconomic status variables in 
relation to FSIQ performance. The first analysis addressing this was the linear regression 
model used to establish the predictive ability of ethnicity, PED, and household income on 
children’s FSIQ performance. The Canadian results replicated those observed in the U.S. 
study; all three variables were significant predictors of FSIQ. Moreover, the addition of 
parent education into the model significantly reduced the predictive impact of ethnicity 
and was the strongest overall predictor of FSIQ performance differences.  
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 As a final examination of this relationship, and mediation analysis was conducted. 
This was to test the hypothesis that SES would significantly mediate the observed 
relationship between ethnicity and FSIQ.  The results of this analysis provided partial 
support for this hypothesis, indicating that in some circumstances markers of SES (parent 
education and income) act as a mediator in the differences observed between ethnicity 
and FSIQ. This finding provided some additional support for the significant mediation 
observed in the U.S. studies. However, these studies cannot be equated wholly, as the 
U.S. study utilized specific ethnic two-group comparisons, and this study utilized a 
dummy-coded four group comparison.  
4.4 Summary  
 Prior to this study, the environmental context of demographic influences on IQ 
performance had been examined at length in American samples (Weiss et al., 2006; 
Weiss et al., 2010; Weiss et al., 2015), however, equivalent Canadian examination was 
severely lacking. This study provides the first analysis of the demographic differences 
that exist in the Canadian population using the WISC- VCDN standardization data. The 
findings are consistent with previous WISC-IV and WISC-V research done in the U.S., as 
well as previous literature demonstrating these relations with IQ performance in general 
(Weiss et al., 2006; Weiss et al., 2015). There were significant and observable differences 
in FSIQ performance based on demographic variables. These differences serve to 
increase our understanding of the exogenous environmental impact that demographic 
differences can have on the development and expression of cognitive ability.  
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 It is clear that home and community environment, as well as parental experiences 
play significant roles in the development and expression of intelligence. And while not 
entirely surprising, these differences are not commonly considered in the interpretation of 
intelligence scores. If a child does not have the physical, social, and emotional 
environment in which develop these cognitive skills, one of the likely potential outcomes 
is that their subsequent intelligence performance and academic achievement will suffer. 
This finding points to an important concept not often considered in performance score 
interpretation; the effects of poverty on cognitive development and learning. Not taking 
this into consideration is an oversight, as the effects are widespread, from physical health 
and psychological well-being, to impacting cognitive development. Poverty also 
disproportionately effects racial/ethnic groups. This speaks to quality and access of 
education available to all Canadian people, of all ethic, cultural, and socioeconomic 
backgrounds. Therefore, from education planning and policy perspective, these data can 
help to better support children at an increased risk for lacking environmental stimulation.  
4.5 Strengths  
This study was the first specific examination of demographic differences within 
the Canadian population, allowing for a targeted examination of specific environmental 
differences on FSIQ performance. This addressed a significant gap in the research that 
has existed over the past decade where research focused on U.S. samples alone. There are 
large, as well as subtle, cultural, social, and economic differences between the countries, 
therefore it was important that was addressed specifically within Canada. The findings 
allow for informed and evidence-driven conclusions about the Canadian population.  
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A considerable strength of this study was the sample data. These data came from a 
large-scale nationally representative standardization, stratified to match the Canadian 
population. This allows researchers to be confident that the nature of the findings has 
external validity and can be applied to majority of testing scenarios in Canada. In addition 
to its widespread representation of the Canadian population, a fundamental goal of the 
data collection was to obtain an accurate representation of the First Nations population. 
This is a group that is often underrepresented in Canadian assessment discussion overall, 
and who have been underrepresented in past Wechsler assessments. To do this, First 
Nations communities across Canada were invited to participate, and over 90% of the First 
Nations sampling target was met in the overall sample. The child’s reserve status was 
also collected to determine whether the child lived on or off reserve. According to 
Statistics Canada (2006), approximately 46% of Indigenous children 14 and under live on 
reserve. These numbers are similar to the 2011 NHS report, stating that of the First 
Nations people with registered Indian status, approximately one half (49%) live on a 
reserve or settlement (Statistics Canada, 2011). This division of reserve status aligns with 
the study sample collected. Overall, 42% of children lived on reserve, and 58% either 
lived off reserve or did not specify (12% not specified). Ensuring the First Nations 
sample is aligned with the national population strengthens the representativeness of the 
sample. There are different educational, social, and economic opportunities for those 
living on reserve, compared with their First Nation peers living off reserve and with other 
non-Indigenous children in the normative sample, which may relate to their performance 
on measures of ability and achievement.  
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Finally, the age group assessed by this study represents a key developmental stage 
for expression and development of cognitive abilities. This assessment tests children aged 
6-16. As previously noted, the evidence suggests that while IQ is not entirely fixed, 
stabilization of intelligence expression occurs in childhood. This study allowed for an 
examination of the external influences on intelligence expression in childhood. This is the 
most important window of opportunity for development and support.  
4.6 Limitations and Future Directions  
While this study demonstrated considerable strengths, it is not without its 
limitations. First, within the study sample itself an important note is that the First Nations 
group is not representation of all Indigenous peoples of Canada. Others, including the 
Métis and Inuit were not specifically sampled. Further, the inclusion of children with 
specific disability status may not have been representative of the Canadian population. As 
previously discussed, the prevalence rates are unclear. For future studies, it is important 
to include a wider selection of Indigenous peoples in the sample. Further, a special group 
study capturing children with disability classifications would strengthen the findings.  
Next, using the WISC-VCDN assessment results in potential bias of the testing 
paradigm. As with most major intelligence tests, there is an emphasis on literacy, and a 
stimulus-response paradigm is used. This testing paradigm assumes children will: try 
their best, give relevant answers, ask when unclear, and answer questions in front of a 
stranger. This may not be the case for all children based on cultural or social differences, 
and is therefore a limitation here and across the majority of intelligence testing overall.   
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Finally, in terms of the study methodology, the grouping of the sample by cross-
referencing stratification variables is not without a cost. For development of intelligence 
tests, traditionally SES, race/ethnicity, age, sex, and region of the country are used. 
Although it allows for a representative sample of the population, parent education levels 
vary systematically by racial/ethnic group, and are associated with substantial differences 
in mean FSIQ scores for children. Further, these variables may act singly, but there also 
may be complex interactions such that race/ethnicity may be masking other underlying 
variables. We see further limitations of this stratification approach in the PED x Ethnicity 
interaction analyses. Due to the specific cross-stratification of variables, some study cells 
were extremely small, and there were drastically unbalanced cells. For future studies 
examining the effect of this interaction in Canadian data, an oversample of these cells 
would be required to adequately address this interaction effect.  
Going forward, the need for additional sampling of specific groups is clear. 
However, there are also additional avenues to explore in response to study findings. First, 
we see the importance of parental education on children’s FSIQ performance. Therefore, 
in future investigation it would be interesting to explore parental support in terms of 
motivation and encouragement of the child’s academic and cognitive development. While 
at the mean level there are differences evident across the parent education level, perhaps 
the personality and behavioural characteristics of parents with regard to support and 
encouragement might offer a protective effect over lower education level status.   
Further, in terms of ethnicity differences, another future direction to be explored is 
the linguistic diversity that might exist between and within a specific ethnicity group, and 
how this impacts performance. Some ethnicity groups may be more likely to be bilingual 
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than others, and within the ethnic group there could be more or less diversity in terms of 
language exposure. While inclusion in the WISC-V sample requires English be the first 
language and/or the most dominant language, the influence of language on cognitive or 
achievement test performance has not been adequately investigated. 
4.7 Final Conclusions and Implications  
 The WISC- VCDN is used across the country to assist in identification of intellectual 
disability, giftedness, and learning disorders. Therefore, providing interpretive clarity has 
substantial value to both the psychological and educational communities, and the findings 
have significant implications not only for clinicians, but for society as well.  
From a clinical assessment perspective, the results from this and previous studies 
showing the impact of demographic differences on intelligence test scores have 
implications for psychologists engaged in the assessment of intelligence and cognitive 
abilities. The impact of environmental factors, including those demographic factors 
examined here, on intellectual development must be factored into the interpretation of 
intelligence test data. This study adds to a compelling research literature showing that 
intelligence test scores are impacted by such key factors as ethnicity and parent 
education. Thus, rather than viewing IQ test scores and more so, intelligence, as 
immutable, these factors have an impact on both the development and manifestation of 
intelligence reflected in IQ scores and are significant factors in describing the person 
being assessed. 
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These clinical implications speak also to a broader influence in the Canadian 
educational framework, and argue for societal change. Regardless of ethnic group, higher 
education and increased environmental opportunity yields higher performance in 
children. The findings highlight important issues regarding potential access to education 
and promoting support in at-risk communities. Given the widespread influence cognitive 
ability has on later life outcome and opportunities, it is critical that these findings are 
considered at the funding and policy levels which in turn supports the creation and access 
to the most effective environments for children. This will enable us as a society to 
provide the necessary support to promote healthy cognitive development in Canadian 
children across all ethnicities, abilities, and social status.  
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APPENDIX A 
 
 
Demographic Characteristics of the full Standardization Sample 
 
 
 
Variable  Characteristic  N  % in Sample 
Sex  Male  435  50.6 
  Female  445  49.4 
 
Ethnicity  Caucasian  647  73.5 
  Asian  96  10.9 
  First Nations  60  6.8 
  Other  77  8.8 
 
Parent Education Level  PED 1  51  5.8 
  PED 2  183  20.8 
  PED 3  375  42.6 
  PED 4  271  30.8 
 
Geographic Region  Central  508  57.7 
  East  99  11.3 
  West  273  31.0 
 
Age (Year: Month)  6:00 – 6:11  80  9.01 
  7:00 – 7:11  80  9.01 
  8:00 – 8:11  80  9.01 
  9:00 – 9 :11  80  9.01 
  10:00 – 10:11  80  9.01 
  11:00 – 11:11  80  9.01 
  12:00 – 12:11  80  9.01 
  13:00 – 13:11  80  9.01 
  14:00 – 14:11  80  9.01 
  15:00 – 15:11  80  9.01 
  16:00 – 16:11  80  9.01 
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APPENDIX B 
Content and Structure of the WISC-VCDN 
 
FULL SCALE 
Verbal 
Comprehension 
 
Visual 
Spatial 
 
Fluid 
Reasoning 
 
Working 
Memory 
 
Processing 
Speed 
Similarities  Block 
Design 
 Matrix 
Reasoning 
 Digit Span  Coding 
 
Vocabulary   
Visual 
Puzzles 
 Figure 
Weights 
 Picture Span  Symbol 
Search 
Information   Picture 
Concepts 
 Letter-
Number 
Sequencing 
  
Cancellation 
Comprehension    Arithmetic    
 
Note. The seven FSIQ subtests are shown in blue, and subtests that may be used as substitutes are in black italics. 
 
 
 
PRIMARY INDEX SCALES 
Verbal 
Comprehension 
 
Visual 
Spatial 
 
Fluid 
Reasoning 
 
Working 
Memory 
 
Processing 
Speed 
Similarities  Block 
Design 
 Matrix 
Reasoning 
 Digit Span  Coding 
 
Vocabulary  Visual 
Puzzles 
 Figure Weights  Picture Span  Symbol 
Search 
 
 
ANCILLARY INDEX SCALES 
Quantitative 
Reasoning 
 
Auditory 
Working 
Memory  
 Nonverbal  
General 
Ability 
 
Cognitive 
Proficiency  
Figure Weights  Digit Span  Block Design  Similarities  Digit Span 
 
Arithmetic  Letter-
Number 
Sequencing 
 Visual Puzzles  Vocabulary  Picture 
Span 
Information   Matrix 
Reasoning 
 Block Design  Coding 
 
Comprehension    Figure Weights  Matrix 
Reasoning 
 Symbol 
Search 
    Picture Span     
    Coding  Figure 
Weights 
  
 
 
Continued on next page.  
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COMPLEMENTARY INDEX SCALES 
Naming Speed  Symbol Translation  Storage and 
Retrieval 
Naming Speed 
Literacy 
 Immediate Symbol 
Translation 
 Naming Speed Index 
Naming Speed 
Quantity 
 Delayed Symbol Translation  Symbol Translation 
Index 
  Recognition Symbol 
Translation 
  
Note. The Naming Speed Index and the Symbol Translation Index scores, required to derive the SRI, are in gray.  
This serves as a visual reminder that the SRI is derived from these index scores rather than subtest scores
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APPENDIX D  
 
General Inclusion Criteria 
 
Children were eligible for inclusion if they met all the following criteria: 
 primary language is English; 
 able to communicate at a level commensurate with age and diagnosis, and not 
completely uncommunicative; 
 normal hearing and vision (with aid); 
 normal fine and gross motor ability (with the exception of mild motor impairment 
occurring in groups such as the Intellectual Disability group); 
 no physical conditions, illnesses, or impairments that could impact cognitive 
functioning or test performance (with the exception of conditions or impairments 
associated with the specific special group); 
 no diagnosis of a neurological condition (e.g., seizure disorder, epilepsy, 
encephalitis, brain surgery, brain tumor) other than the condition of interest or as 
allowed for a given special group; 
 no period of unconsciousness not related to surgery or greater than 20 minutes 
related to a medical condition; 
 no diagnosis of intellectual disability (with the exception of the Intellectual 
Disability subgroups); 
 no diagnosis of a psychiatric disorder (e.g., psychotic disorders, mood disorders) 
other than that defined by the special group criteria; 
 not currently admitted to a hospital, inpatient treatment, or psychiatric facility; 
 not currently taking medication that might impact test performance, except as 
appropriate to treat condition of interest or associated conditions; 
 has not completed the WISC–IV or any other measure of cognitive ability in the 6 
months prior to the testing date. 
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APPENDIX E 
 
Specific Inclusion Criteria for Special Groups 
 
Intellectually Gifted 
 age 6–16; 
 full scale score ≥2 SDs above the mean on a standardized, individually 
administered measure of cognitive ability (e.g., IQ ≥ 130); and 
 receiving services for intellectual giftedness in school. 
 
 
Intellectual Disability 
 age 6–16; 
AND 
 meets DSM-5 criteria for a current diagnosis of intellectual disability, mild or 
moderate severity has previously met DSM–IV–TR criteria for a diagnosis of 
intellectual disability, mild or moderate severity 
OR 
 full scale score 2–4 SDs below the mean on a standardized, individually 
administered measure of cognitive ability (e.g., IQ = 40–70)  
 
 
 
 
Note: Participants must have also met general inclusion criteria as noted in Appendix D.  
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